Introductioa
The determination of the complex permittivity of a stratified medium from measurements of an electromagnetic field is a technique currently used in Optics and Electromagnetics. In Optics, the source is placed in the upper medium (air) and, for instance, measurements of the reflected field for different angles of incidence may permit one to reconstruct a permittivity profile [1] . In geophysics, bore-hole measurements are implemented by using an emitter and receivers moving in the direction perpendicular to the surface, in order to retrieve the complex permittivity of the formation surrounding the bore-hole [2] [3] [4] . In this paper, we mainly deal with this second problem. Our first aim is to study the conditions under which one may hope to retrieve the permittivity. To In practice, the theoretical model we are dealing with can be connected to the 2D model described in [2] in the following way : the field F(z) corresponds to the 0 component EfJ(z, po) of the electric field radiated at a distance po of the Oz axis by a current loop with axis Oz and radius po, the receivers Ri and R2 being loops of radius po placed at distances h and 12 from the emitter such that :
Under these conditions, the electric field Ee(z, po) on the receivers satisfies an equation close to equation (1 Finally, the function F(z), which depends on the parameter " can be calculated from the two functions HP(z) and Hm(z) independent of 03B6. This property considerably simplifies the numerical application. For the sake of simplicity, we only describe the computation of HP(z). In the jth material, the field can be written in the form : a / and a Ç being complex numbers.
In the following, we shall describe the field by the values V + (z) and V -(z) of each term in the right hand side of(7). Thus, in the jth material : with and V(z) will denote the vector ( V + (z), V -(z)).
It must be noticed that in the jth material, V(z) and V(z') are linked by the relation : Q being a 2 x 2 matrix given by :
The unknows in our numerical implementation are the vectors An and Bn, respectively equal to the limit of V(z) above and below the nth interface ( Fig. 2 (Fig. 2) . Since these linear relations only require the knowledge of e(z) between z and oo, the permittivity for z ri has no influence on S( 11). Under these circumstances, Log (S( 11)) will be chosen in order to have an imaginary part less than 2 x. 4.2 NUMERICAL RESULTS. 2013 We consider in figure 3 a stratified structure whose permittivity is given by a dashed line. We have computed the corresponding value of S( il) using the numerical method described in paragraph 2, then the approximate value of e( q) given by (19) (full line in Fig. 3) . The (7) and (15), we deduce that S( il) can be expressed in the form :
provided both RI and R2 are in the jth material.
In order to simplify the above expression, we define :
where à denotes the distance r2 -rl between the two receivers, and :
After straightforward calculation we get :
From the above equation, it turns out that the signal S( r¡) which is a complex number, depends on two unknown complex numbers kj ( The solution is the root of (31) whose modulus is less than unity (the product of the two roots is equal to unity). Figure 4 shows the numerical result obtained using equation (29) 
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